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(54) 1,2A6-TETRASUBSTITUTED INDOLES 

(17) We, ROUSSEL-UCLAF, a French Body Corporate of 35 Boulevard des 
Invalides, Paris 7e, France, do hereby declare the invention for which we pray that 
a patent may be granted to us, and the method by which it is to be perfoimed^ to be 
particularly described in and by the following statement: — 

The present invention, which is an improvement in or modification of the inven- 
tion the subject of our patent No. 1,260,868 relates to lA3,6-tetrasubstituted indoles 
having anti-inflammatory and analgesic aaivities. 

Patent No. 1^260,868 describes and claims inter dia a class of indoles 
of general formula 




(AHCOOH 



[wherein (A) represents a straight or branched chain alkylene group; R prepresents a 
cyclohexyl group or an aromatic group; R' represents a (Ci— C^) alkoxy group] the 
alkyl (Ci — CJ esters thereof and the non-toxic base salts. Our said Patent further 
claims l-carboxy-methyl-2-methyl-.3-p-methoxy-benzoyi-6-chloro-indole and its 
15 methyl ester; l-carboxymethyl-2-methyl~3-p-chloro-benzoyl-6-chloro-indole and its 15 
methyl ester; and dl-l-(«-.carboxyethyl)-2"methyl-3-p-chlorobenzoyl-6-chloro-indole 
and its ethyl ester. 

The above-mentioned compounds generally have valuable anti-inflammatory 
and/or analgesic action. 

20 In further pursuance of our researches we have found that two new compounds 20 

structurally related to the compounds of our said Patent have particularly valu- 
able pharmacological properties. 

Thus, l-carboxymethyl-2-methyl-3-(f-chlorobenzoyl)-6-ethylindole and its esters 
and salts, and Hl"Carboxy-ethyl)-2-methyl-3-(p-fluoroben2oyl)-6-.chloroindole have 
25 both been found to have especially good anti-inflammatory and analgesic activity. 25 
Moreover, both of the last-mentioned compounds have a considerably lower ulcero- 
genic action than various compounds of related structure such as indomethadne. 
According to the present invention we provide compounds of fonnulae 
[Price 25p\ 
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CH3 

and physioIogicaUy acceptable base salts and esters thereof. Such esters include for 

^rvSibe^i^S^atMp^af formula III r^y ^j^'^^, 
optical SmS, ?r racemic mixtures of such isomers, such isomVs and mmuies thereof 

HifXottofl^^m t^rT^ Of mu,^ 

corn^^l^^^ active ingrediLt, at least <^ecc^-»d ^coi^g to die 
Zes^t invention, togedier with at least one P^^^^^'J'^J'f^^JiSStr oral, 

L?t^st^;s.^t=»rin"a?^^^^^ 

^""'TfuTftr'^Jk^'^poS^roral administration may be soUd^ Hquid 
and Sy"ia£'t£XSn%f grLules,. ablets, ~4«^,^^P^SSSly ^ 
or drops, such compositions compnsmg earners or exapients convenaonauy uacu 

tJ^t^Tdministration *e compositions -orfmg to ±e^;-^^^^ 
take the form of injectable solutions or suspensions, , 
SSnS^ly Rentable liquid such as sterile water, or a P«^««fly.^«fP^''^ "'^^ 
cSSi in ampoules. Compositions for rectal ^d'nm.smaon ma^^^ 

Se^to^f suppositories, th? carrier -^f^^^^l^^lSc^^rS^^^^^ 
~^^td^^-sly-4Jt|S 

or «S is^^Sy 100 mg to 1 g depending uponjje «;«eo^a^^ 
also upon die nature of die tiierapeutic tteatment P^^^^gTimSli 
tite preferred daily dose for the adult of Ae compound of formula III is gpnerauy « 

to a stiU fanher fcatt«e of pre^t iir.™^ P^^^^^ Pr^^^ 

iSe^ffi?ss,ii^^r4;^4T^s^;i^^^ 

of formida 
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to an alkali metal derivative thereof and reacting said derivative with an allgri halo- 
acetate of formula 

Hal— CH--^OOAIk' 

(wherein Hal represents a chlorine, bromine or an iodine atom and Alk' represents an 
alkyl group containing 1 — 4 carbon atoms preferably a methyl or ethyl group) to pro- 
duce a compound of formula 
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^CH3 
CH2C00Alk' 



and if desired hydrolysing said last-mentioned oompoimd to die corresponding free 

add. 1® 

The conversion of the compound of formula IV to its alkali metal derivative may 
be carried out in conventional manner, by reaction with an alkali metal or alkah metal 
derivative such as an alkali metal amide, alkali metal hydride, an alkali 
metal alcoholate or a suitable alkali metal organometallic compound; generally it is 
convenient to form the sodiimi derivative of the compound of formula IV. The conver- 15 
sion is convenioitly effected in an organic solvent, for example dimediyl formamide. 

Hydrolysis of the esters of formula V may be carried out for example under basic 
conditions using for example potassiinn hydroxide or sodium hydroxide convemently 
in an organic solvent such as an aScanoL 

The compoimd of formula IV (as defined above) may be prepared for example, 20 
by acylating 2-mediyl-6-ethylindole of formula 



m) 



vndi a compound of f oimula 



m) 



(wherein the groups Alk, which may be the same or different, each represents an alkyl 
group). This reaction is effected under conditions suitable for effecimg reactions of 
the Vilsmeier-Haack type, for example in the presence of phosphorus oxychloride, 
phosgene, or thionyl chloride. The resulting complex is hydrolysed under basic condi- 
tions to produce the compound of formula IV. The basic conditions in the last- 
mentioned reaction are preferably provided by a strong inorganic base such as sodium 
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or potassium hydroxide, and the hydrolysis is advantageously effected in die presence 

of an organic solvent such as alkanoL j:„ii..j„-,:-« /,* 

The compound of fonnula VH may be prepared by reactmg dialkylamme of 

fonnula ^ >n—H (wherein Alk is as hereinbefore defined) with /»-chlorobenzoyI 

AOc 

' m compound of formula VI may be prepared for example by cydising a 

cQmpound of fonnula 



C2»s^'^'^^m-^ ^CH3 



^^^^ w-Aik cm) 



(wherein Alk is as hereinbefbie defined), widi a cyclisation agent such as boron tri- 
10 fl-^eto^jd^Sp^om^^^ ^ 
be prqiared for example by reducing a compound of formula 



CH3 



iO 



(wherein Alk is as hereinbefore defined) for example with an alkaU metal borohydride 
15 fonnula IX may be prepared for example by reacting a 

compound of formula 

~CH3 

iiTO a sah thewif in conventional mamier, for example, by reaction with an 

appro^ttb^ j^^jj y e a process 25 

for t4^SSIiSnof4e compound of formula III (as defined above) and lower alkyl 
Ser* tfSrX^fa cSprises^^nverti^ 2-me&yl-3^-fluorobenzoyl>6-eAyhndole, 

of fonnula 
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to an alkali metal derivatiTe thereof and reacting said derivative vriAi an alkyL2'ba\o- 
propionate of formula 

CH,— CHHal'—COOAlk 

(wherein Hal' represents a halogen atom and Alk is as defined above) to produce a 
a compound of formula 



(21) 




and if desired hydrolysing die last-mentioned compound to die corresponding free 
acid. 

Thus the last-mentioned process may, if desired, be carried out in an analogous 
10 manner to that employed for die conversion of the compound of formula IV into the 10 
compound of formula II. 

2-Methyl-3-(p-fluorobenzoyl)-6-chloroindole may be prepared for example, by 
acylating 2-methyl-6-chloroindole widi N,N-dimelhyl-p-fluorobenzaniide. This reac- 
tion is ^ected under conditions suitable for effecting reactions of the Vilsmeier-Haack 
15 type for example in die presence of phosphorus ox^rhlorid^ thionyl chloride or phos- 15 
gene, and subsequendy hydrolysing the resulting complex under basic conditions to 
produce 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole. 

The preparation of 2-methyl-3-</>-fiuorobeQZoyl)-6"Chloroindole according to the 
last-mentioned process may be carried out in an analogous manner to that employed 
20 for die preparation of the compound of formula VI from die compund of formula VII. 20 
The compound of formula XI may be obtained in the form of a mixture of optical 
isomers thereof, in which case, it may, if desired, be resolved in conventional manner, 
e.g. by conversion into a salt diereof with an optically active base, followed by separa- 
tion of the diastereoisomeric compounds so produced and then acidification of the 
25 appropriate diastereomer to produce die desired optical isomer of the compound of 25 
foimida XI. 

The following Examples illustrate the present invention while die Preparations 
illustrate the preparation of starting materials employed in the process of the invention. 

Preparation: 2-methyl-6-ediylindole 

30 Stage A: dimethyl acetal of 2-(3-etiiylphenyl-imino)-propionaldehyde 30 
A mixture of 15g 3-etfiylaniiine, [described by P. M. Kochergin, Zhur obskcker 
Khim., 27, 3204, ri957) and Chem. Abs., 52, 8987, (1958)], 15g of die dimediyl 
acetal of pyruvaldehyde an iodide crystal, and 150ml toluene are refluxed for 24 hours, 
die water formed being distilled off by azeotropy and separated by decantation. The 

35 tohi^e is removed by distillation under reduc^ pressure, the residues from the two 35 
operations are combined, and 38g of this are redistilled. 30g of die dimedi^ acetal of 
2^3*ediylphenyl-imino>propionaldehyde are obtained in the form of a clear yellow 
liquid boiling at 163^C imder 25mm mercury. 

Analysis: C,.H,„NOo (221.29). 
40 Calculated: C% 70.55 H% 8.65 N% 6.33 40 

Found: 70.5 8.6 6.4 

Stage B: dimediyl acetal of 2-(3-ethylam'lino)-propionaldehyde 

A mixture of 25.5g of the dimethyl acetd of 2-(3-etiiylphenyl-iniino)-propion- 
aldehyde, 800ml medianol, two drops of sodium hydroxide solution, and 13g sodium 
45 borohydride is boiled for two hoiu^. The reaction mixture is poured into cold water.» 45 
the mixture is extracted with ether, and the extract is dried over sodium sulphate and 
ev^orated to dryness. 25 g of the residue are collected and redistiUed under a pressure 
of 20 mm mercury. 18 g of the dimediyl acetal of 2-(3-ediylanilino)-propionaldefayde 
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are obtained in ±e form of a colourless liquid, soluble in c^vmtional Mganic solvents, 
b^ iSwe in water, boiling, under 20 mm mercury, at 164°C (yield 70/,). 

Analysis: C«H.NO^-2g.31.^ ^^^^ 

Unimrf! 70.2 9.6 6.1 



'^nS g-Stf"<SS'^^Sal of 2K3-ed.ylanilino)-p™pionalde^^^^^ 

benz^e aS mixed, die intLal tempemure is brought to ^^^^^.^Z^Jli 

a stream of boron trifluoride is passed dirough for two hours with sarrmg, foUow^^ 

a sS of nitrogen for 30 minutes. 50 ml water are added, sorruig is conttiued for 10 

mixture is separated by decantation The benzene pha^e « 
iriihT 10% aqueous ammonia solution, dried over sodium sulphate, and evaporated 
« drrois 15 " of die residue are coUected and redistilled at a pressure of 1 mm 
SeS 5g of ^de pr^Iuct are obtained; this isrccrystfzcd homv^^l^J^^^ 
3 g 2-methyl-6-edi5'l&doIe are obtain«i in die form of a sohd P"^«« ^^"JJ 
conventional organic solvents, but insoluble In water, mdtmg at 68"C (yidd 24/,). 

Analysis: C«H„N=159^^ ^^^^ ^^^^ ^^^^ 

Found: 82.6 8.0 8.7 

Example 1: l<arboxymethyl-2-metiiyl-3-p-chIorobenzoyI-6-cdiyUndole. 
StageA: 2-mediyl-3-Cp-dilorobenzoyl)-6.ethylindole R^jictein 

dic^,Si.^^3?i?^:*^;en1i"^^^ 

fSffieie'Si^riSmi^ is heftedL 2 hours f90oc 50 mlof^^^^ 
edianol are added, then die reaction mixture is poured into hot wata- with snmng. 
ThfSlution h Moled and brought to pH=10 by die addition of sodium hydroxide 
ilition d?OT stSS for an houTat 0-6 and filtered; die precipimte « washed with 
SSSS' *S S 3 5 g of crude 2-me|hyW^lorobenzc,J-6^^^^ 
obtained, melting at 210'=C; diis is recrystallised from ethand. TJus 3f g^^PJ« 30 
compound are obtained in die form of colourless crystals, soluble «° dich^oromeflm^ 
sparingly soluble in alcohok, but insoluble in wata and edier; die meltmg pomt 
remains unchanged after recrystallization (yield 61%). 



.4»M/yiw: C,sH,.:NaO=297.78. . 

Calculated: C% 72.63 H% 5.41 (2% 11.80 N/, 4.7 
35 Found: 72.7 52 11.7 4.8 

Stage B: l-rmediosycarbonyl-mediyi)-2-mediyl-3-<p<hIorobai^^^ 

"a solution of 3.2 g 2-mediyl-3-CM>lorobenzoyl)-6-e±yImdole m 50 nd d«netiiy^- 
formamide is added to% suspension of 0.6 g of 50% sodium hydride m Vaselme od 
(AeWd « Vaseline " is a roistered Trade Mark) in 20 ad dmediylfonnam de; a^ 
40 SL« for one hour when ^ hydrogen has been driven off, .7 g niedyd ddoraceu^e 
^ are added; die mixture is stirred for one night. The solvent is evaporated off ^d ±e 
Sidue is talcen up in 100 ml water and filtered, washed widi water and vaaiimi 
Sd. 5 g of die l<med,oxycarbonyl-mediyl)-2-mediyl.3-r^<hlorob 
edivlindole a^ coUected and recrystallized from medianol. The compound is ob«ung 
45 in die form of yeUow crystals, soluble in dichloromedianc, sparmgly soluble m alcohols, 
but insoluble in water, melting at 130°C (yield 63%). 

Andysis: C2,H..NaO,=369.84. „ 
Calculated: C% 6821 H% 5.44 a% 9.58 N% 3.79 
Found: 68.3 5.4 9.6 3.6 

ax Stage C: lHMrboxymedivl-2-mediyl-3-(p-(Aloroben2»yl>6-ediylindoIe 
^ ^A mixture of 2.2 g l-rmedioiycarbonyl-metiiyl)-2-meAyl-3^/»^hIoiobenz^^^^ 
ediyllndole, 1.5 g potassium hydroxide, 100 ml medianol and 10 ml water are r^uxed 
one hour. The medianol is evaporated off and die residue is dissolved m 100 m^ Jot 
water; die solution is treated widi carbon and filtered; die filtrate « cooled and brought 
to pH= 1 by die addition of hvdrochloric acid, agam filtaed, and dried. 2 g of tne 
^ crude comoound are collected (^'eld 95%); diis is recrystallized from medianol. 1.2 g 
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l-carbox3^cthyl-2-methyl«3-(p<hIoroben2oyl>6-^ are obtained in the fonn 

of a solid cream product, soluble in the majority of conventional organic solvents, 
sparmgiy soluble m ether and medianol, but insoluble in vrater, melting at 244^C. 

Analysis: QoHi8NCI03=355.81 

Calculated; C% 67.55 H% 5.10 Cl% 9.96 N% 3.94 
Found: 67.2 5.1 9.7 3.7 

Example 2: l-Cl-carboxyethyl)-2-methyl-3-(p-fluoroben2oylV6-chloroindole 
Stage A: 2-mediyl-3-(p-fluoroben2oyl)-6-chloroindQle 

3 .6 g N,N-dimethyl-.p-fluoroben2amide are dissolved, with agitation, in 1.5 ml 
phosphorus oxychloridei 3.3 g 2-methyl.6^oroindole are added, and the reaction 
mixture is heated at 80— 90^C for 2 hours; 100 ml of boiling ethanol are added, and 
the mixture is poured mto hot water with agitation; the solution is cooled, brou^t to 
pH—lO by die addition of sodium hydroxide solution, then agitated for 24 hours; the 
precipitate is filtered and washed with edianol. 4,2 g 2-.methyW-0).fluoroben2oylV6- 
chloromdole are obtained; this is used as such in the following stege. 

The compound appears in die f oim of a solid yeUow product^ soluble in dicWoro- 
meth^e, sparmgiy soluble in alcohols and ether, but insoluble in water, melting at 
23o°C. 

Analysis: QcHjoClFNO =286.71 

Calculated: C% 67.03 H% 3.51 a% 12.37 F% 6.62 N% 4.89 
Found: 67.0 3.9 12.3 6.6 5.0 

Jbt starting material, 2-methyl-6-chloroindole, is obtained according to the pro- 
cess dcscnbed m British Patent No. 1,260,868. 



Stage B: Mediyl 2.[2-mediyl-3-(p-fluorobenzoyl>6-^oroindoI-l-yl]-propiOT^ 

ester 

6.8 g of 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole, 20ml of dimethyl firai- 
amide and 1.2 g of a 50% sodium hydride suspension in oil, are mixed with stining. 
When the hydrogen has been completely driven off, the mixture is agitated for one 
more hour, the 4 ml of methjd 2-bromopr(q>ion8te are added. The mixture is agitated 
for one m^t at amfaent temperature, Ae solvent evaporated and the residue taken up 
m 100 ml wattt. The mixture is extracted with dichloromediane, the extracts treated 
with caib<m and evaporated to dryness. 3 g of methyl 2-[2-meAyl-3-ai-fluoroben2oylV 
6-chloroindol-l.yl] propionate ester are obtamed vidch are used as such in die follow- 
ing stage. 

This produa occurs in the form of an amorphous compound, soluble m die 
majority of conventional organic solvents, sparingly sohible in ethanol but insoluble in 
water. 

St^ C: l-(l-carboxyediyl)-2-mediyl-3-fp-fluorobenzoyl>.6 chloromdole 

9 g of cru<te m«di3d 2- [2-metiiyl-3-(p-fluoroben2oyl>6<hloroindol-l-yl] -propionate 
estCT, obtained as described above, are refluxed for 1 hour with 2.5 g potassium hydr- 
oxide, 200 mi naedianol and 10 ml water. The medianol is evaporated off and die 
dry r^due is wkm up in 200 ml water; die aqueous solution is treated wi± carbon 
and ffltered; die filtrate is brought to pH=l by die addition of hydrochloric add. 
WtCTed, and dned m vacuo. 7 g of die residue are recrystaUized from a 1 : 1 water- 
alcohol mixture and die precipitate is washed witii edianol and tiien etiier and dried 
J^^^KJ^g^O'^ylH-mediyl-S-i^fluoroben^ are obtained. 

Analysis'. CJIijCl FNOs=359.78. 

Calculated: C% 63.46 H% 4.2 a% 9.85 F. 5.23 N% 3.89 
Found: 63.6 4.3 10.1 5.5 4.0 

Pharmacolo^cal ^dy of l-carboxymediyl-2-mediyl-3-(p-chlorobenzoyl)-6-ediylindole 
and Kl-<:Mboxyediyl)-2-mediyI-3-^fluorobenzoyI>6-chloroindole 
1) Anti-mflammatory action 

,. i.'P* ^- Branceri, G. Azadian-Bonlanger and R. Jequier, 

shghtly modified [Ardu mt Pharmacodyn.. 152, 15 (1954)]. It comprises admSster- 
mg to rats each weighing about 150 g, m a single injection, 1 mg of naphdioylhepai- 



1^21,433 



10 



15 



amine (NHA) under the plantJ i«.oae«rosi8 of a «ar paw, this injection serving to 
cause an inflammatory oedfflia. ^ aqueous suspension, one hour 

The product to be swdied ^Sned by plediysmomctry 

before the imtatmg miecaon. measu^ immediately 5 

using an electrical plethysmometa, *e volumeof flie pw 

befok and two hours after, the •motmg m^«a Jhj^^eSSSTSie aver- 

istered in doses increasing from 5 to 30 ^ 

The results obtained are given in the following table : 









D^reeof 
inflammadon 


Batches 


Doses 
administered 


Increase in 
paw volmne 
after 2 hours 


as percentage 
of that of 
controls 


1st test 








Controls 


0 


15.3 




1- carboxymethyl- 

2- methyl-3-(p- 
dilorobenzoyl)- 
6-ediylindole 


25 

100 


5.8 
3.6 


37 
24 


2nd test 








Controls 


0 


20.3 




1- carboxymethyl- 

2- niethyl-3-(/H 
chlorobenzoyl)- 
6-ethyliBdoIe 


5 
15 
45 


10.9 
13.0 
6.4 


54 
64 
31 
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Batches 


Doses 
suiouoistered 


locrease in 
pawTohiiBe 
after 2 bonis 


^ Dcgieeof 

inflfl m twfitf on 
as peroentage 
of diatof 
controls 


1st test 

Controls 


0 


14.5 




l-(l-carboxyethyl) 
-2-methyl-3-(p- 
fluorobenzoyl)- 
6-chloroixidole 


5 
15 


7.0 
8.6 


48 
59 


2nd test 
Comrols 


0 


18.6 




l-(l-carboxyethyl) 
-2-methyl-3-(p- 
fluorobcnzoyl)- 
6<hlQrQiiidole 


3' 
9 


13.4 
6.1 


72 
33 



On the basis of these results it can be seen that the products studied have signi- 
ficant anti-inflammatory activity. For the first product studied, the ED^g is below 15 
mg/kgj and for the second product studied it is about 5 mg/kg. Under similar experi- 
mental conditions the ED^o of aspirin is 30—60 mg/kg. 5 

2) Analgesic effect 

The test used is based on the observation by R. Koster et dL [Fed. Proc, 18, 412 
(1959)], that die intraperitoneal injection of acetic add causes^ in tfie mouse, char- 
acteristic repeated twisting and stretching movements which can last more than 6 
hours. Analgesics prevent or remove this syndrome;, whidi can therefore be considered 
as the manifestation of a diffuse abdominal pain. 

A 0.6% aqueous acetic add solution, to which 10% of gum Arabic has been 
added, is used. The dose which initiates die syndrome under these conditions is 0.01 
ml/g, i.e. 60 mg/kg, of acetic acid. The analgesics are administered orally in an 
aqueous solution half an hour before the intraperitoneal injection of acetic add, the 1* 
mice having htsn fasted since the day prior to the experiment. For each dose and for 
the controls which are compulsory in each test, one more groups of 5 animals are 
used. The stretching movements of each mouse are observed and counted, then 
summed by groiq>s of 5 during an observation period of 15 minutes^ starting from the 
moment of injection of acetic add. ^ 

In the case of l-(l-carboxyeth3d)-2-methyl-3-(p-fluoroben2oyl)-6-chlorindole, the 
compound was administered in doses of 2, 5, 10, 20, 50, and 100 mgAg- 

The following table gives the results obtained : 
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Product 


Doses 
(mg/gk) 


Stretching movements as a 

, , m — m a mm ♦ill f^rt n t C 

pgXCCniS&w ox ulw W^ilUvla 


1- carboxymethyl- 

2- methyl-3-(p- 
chlorobenzoyl)- 
6-ethylmdole 


5 
10 
20 

50 


93 
61 
28 
23 


1- (l-carbo3qrediyl)- 

2- mediyI-3-(p- 
fluorobenzoyl)- 
6-dhloroindole 


2 
5 
10 
20 
50 
100 


96 
76 
51 
24 
23 
16 



These results show that the ED„ of the first product studi«i is about 15 mg/kg, 
and St ofTe ?elSd p^Juct stu«ifed is about 10 mgAg- Under smular conditions, 
the EDao of aspirin is 160 mgAS- 

3^ Research into possible ulcerogenic activity - . ^ u . it»;c.w nl 

^e idcerogemc aaiviiy was detennined by a test devised by Boissicr et al., 

^^''^^'^^S^^ weighing 120-140 g are fasted for 24 hours before die smt 
of the^SimSt. The prKi to be smdirf are admimstered m aquwus aispension 
Sy o^^STS a^hT^f 0.4 ml p^lOO g weight of^^^^^<^S 
aL^ The animals are kiUed 7 hours after the treatment (31 hours after die start oi 
SeTSd^Tl^S:^^ removed. The size of die ulcerous lesions is esnmated 
Eof^di^machrSing accomit of iheir number and their dimensions, accordmg to 
an arbitrary scale from O-^S. 

The following results are obtained: 



15 



20 



25 



Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Controls 


0 


0 


l-carboxymethyl-2- 
methyl-3-(p-chIoro- 
benzoyl)-6-etfaylindole 


200 


0.3 




Batches 


Dose 
(mg/kg) 


Value from 0 to 3 


Controls 


0 


0 


l-(l-carboxyetfayl)-2- 

mediyl-3-(p-fluoiobenz- 

oy0*6-chlorouidole 


20 
60 


0.38 
1.13 



Thus the first compound studied shows no ulcerogemc activity at the high dose of 

^ ulfi'the same experimental conditions, indomediadne causes medium ulcera- 
tions (value shown as 1), at doses oS 10 mg/kg. 
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Additional teste on Hl-iMAoxjeAyTyirauAj^^ 

4) Arthritis test using an adjuvant »»uu«ic 
Injection of ±e complete Fremd adjuvant (mycchacteria and mineral oiD into 

tiie rear paw of a rat causes: ' 

n i ^^^^^ appearance of a large inflammatory lesion of the injected paw which is 5 
called me primary lesion (or arthritis). 

2. The appearance, after a latency time of about 15 days, of an inflammatory 
lesion m Uie non-mjected rear paw and sometimes also Ae front paws and tail: these 
lesiMis are called " secondary ardiritis 

Male rats eadi weighing 130-150 g are injected via the intraplantar route with 10 
0. 1 ml of sterihsed adjuvant, « fomiula No. 4 » (M butyricum 6 mg/ml in Bayol 55 • 
VMdme oil) Starting ftom the moment of injection (day 0), the animals recdve die 
product studied mcoiparated m then diet for 17 days (the controls receive die adjuvant 

lie animals are wd|i«i on the day of injection and again after 10 and 17 days. 15 
After 8 days and until 17 days have elapsed, an aqueous solution of 1 g/1 of tetra- 
cydme hydrochlonde is administered oraUy. After 17 days Ae volume of the non- 
mjected paw is measured by means of a plediysmometer and the serous 2M wdv- 
coproten IS estimated (this glycoprotein is absent in the normal adult rat but app^ 
m certam pathological conditions such as inflammation). 20 

The results obtained are given in the following table: 



10 



15 



20 



Batdies 


Doses 


Vohune of die 
non-injected 
paw on d^ 17 


Quantity of 
2M a-glyco- 
protein 


Controls 


0 


63.8 


8.20 


Studied product 


30 


31.3 


4.66 


Controls 


0 


53.0 


6.08 


Studied product 


1 


47.4 


4.91 




5 


37.2 


2.58 



These r^ts show that the studied product has a significant anti-inflammatory 
activity at a dose of 5 mg/kg and that, at this dose, it decreases the serous « 2M dy- 
25 coprotein level by about 55%. « ^* s*jr ^ 

5) Erythema test using ultra-violet rays 

This test is performed on guinea-pigs each weighing 600—900 g according to 
either of the methods of Winder [Arch. InL Pharmacodyn. 116, 261 (1958)1 
and Adams [J Pharm. Pharmacol, 12, 251 (I960)]. The product is administered to 
the anunals oraUy m aqueous suspension one hour before the animals are exposed to 30 
ultra-violet isiys, 

A takes place for 2 minutes, at a distance of 20 cm on three previously 

depilated skm areas and the erythema level, evaluated 2 hours after this irradiation, is 
mdicated on an arbitrary scale of magnitude between 0 and 3. 

t^^ r^iLu^^^ ^.^^ expressed as a percentage of that of 35 
agtnt^ which aie subjected to the irradiation after receiving only the dispersing 

The l<l-carboxyediyl).2-methyl-3-(^i-fluon)ben2a^^^ was admin- 

istered orally m doses of 20 and 60 mg/kg. 

40 The results obtained are given in the following table: 40 



30 



35 



Batdies 


Administered 

doses (mg/kg) 


Er3rtfaexna 
level \y—i) 


Eiythema 
compared with 


Controls 


0 


2.30 


100 


Product studied 


20 


•J. 80 


78 


Controls 


0 


2.70 


100 


Product studied 


60 


0.70 
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These results show that die dose whkh dea«^ ^'^SSfaKS 5^d 
is about 35 mg/kg. Under the same conditions the ED„ of aspirm is oetween jv/ 

100 mg/kg. 

WHAT WE CLAIM IS : — 
1, The compound of formula 



CH3CH2 




CH2C00H 

3. The compound of formula 



10 



15 




Km 



4. Physiologically acceptable base salts and esters of the compound defined in 

^5^' A process for die preparation of the compound of f onnula 11 (as in 
claim 1) anTa!s alkyl thereof which comprises convertmg 2-methyl-3-(f- 
chlorobenzoyl)-6-etiiylindole, of formula 



15 




(3Z) 



2^ 1,32M3 3 

to an alkali metal derivative thereof and reacting said derivative with an alkyl halo- 
acetate of f onnula 

Hal— CH2-<;00Alk' 

(wherein Hal represents a chlorine, bromine or an iodine atom and Alk' represents an 
alkyl group containing 1—4 carbon atoms) to produce a compound of formula 




(7) 



CHaCOOAlk' 

(wherein Alk' is as defined above) and if desired hydrolysing the last-mentioned com- 
poimd to the corresponding add. 

6. A process as claimed in claim 5 xrfierem conversion of the compound of 
foimula IV to its alkali metal derivative is carried out by reaction with an alkali metal 
anud^^ alkah metal hydride, an alkaH metal alcoholate or a suitable alkali metal oreano- 
metalhc compound. 

7. A process as claimed in claim 5 or claim 6 wherein the conversion of die 
compound of formula IV to its alkaU metal derivative is effected in an organic solvent, 
form^ck ^^^^ ^ claimed in claim 7 wherein die organic solvent is dimethyl 

* r ^* process as claimed in any of claims 5—8 wherein hydrolysis of Ae esters 
of rormula V is earned out under basic conditions in die presence of an organic solvent 
10. A process as claimed in claim 9 wherein the organic solvent, as defined in 
claim 9, comprises an alkanoL 

f^^^h r^P^^^ ^ dained in any of claims 5—10 wherein die compound of 
formula ^ *™ ^ prepared by acylating 2-mediyl.6-e±ylindole of 




with a compound of fcumula 




my 



(wherein die groups Alk, which may be the same or different^ each represent an alkyl 
group) and subsequently hydrolysing the complex renting from the reaction under 
basic conditions to produce the compound of formula IV. 

12. A process as claimed in daim 11 wherein the acylation is effected in die 
presence of phosphorus oxychloride, phosgene, or diionyl dUoride. 

13. A process as dauned in dtfaer of ck^s 11 and 12 wherein the hydrolysis is 
carried out in die presence of a strong inorganic base. 

14. A process s claimed in claim 13 wherein the strong inorganic base is 
sodium or potassium hydroxide. 

15. A process as claimed in any of daims 11 to 14 wherein die hydrolysis is 
effected in the presence of an organic solvent 

16. A process as claimed in claun 15 wherein the organic solvent comprises an 
alkanol. 

17. A process as claimed in any of claims 11 to 16 wherein the compound of 
formula VI (as defined in daim 11) is prepared by cyclising a compound of formula 



10 



15 



-Alk (SET) 
C2H5 "'NH' ^CH3 



(wherdn Alk is as defined in date 11) with a cy^^ 

^is"!^ ^niSTas dateed in date 17 wherein die cydization agent is boron tri- 
^"°'lt A process as dateed in date 17 or 18 wherein the compound of 
formuk VIH is prepared by reducing a compound of formula 



JX 



JDASk 



^ij^lSntfL'cite 19 wherein^e reduction of the compound of 10 
^^-S? 'I ^ cSed-^in^rwhSSItiuction of the compound of 

form^ ^i^^S^r^^Sl'^f 5^t.s 19 » 21 wherein the compound of 
fbrmula IX is prepared by reacting a compound of formula 




(^T^i^'oitftfet^^S^af'S^'^ compound of formula n (as 
definS'in cS^S^ S.e'iaid compound of formula II is estenfied to produce ^. 

20 the d^^- 23 wherdn esierification is effected by react- 

ing t£'cip?S foSS II with an appropriate alcohol in the presence of an aad 
A orocess for the preparation of salts of the compound of fornuila II ^ 
25 definS'in dS:^ wted^ S?said compound of formula II is converted mto the 25 

•^"^A process as dateed in date 25 wherein the conversion is effected by 

reactine the compound of formula U witii die appropnate base^ 

reactmg com^ ^ p«paiation of the compound oifomvia llU^ defined^ 

30 elate 3) and t,_sa]kyIeste^tfiereofwhidi comprise 30 
benzoyl)-6-ediylindole, of formula 



C2H5 
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to an alkali metal derivative thereof and reacting said derivative with an alkyl 2-halo- 
propionate of f onnula 

CHa— CHHal'— COOAlk 

(wherein Hal' represents a halogen atom and Alk is as defined in claim 11) to produce 
a compound of formula 




and if desired hydrolysing the last-mentioned compound to Ae corresponding free acid. 

28. A process as claimed in claim 27 wherein tibe 2-metfayI-3-(p-fluorobenzoyl)- 
6-chloroindole is prepared by acylating 2.methyl-6-diloroindole with N,N-dimethyl-p- 
fluorobenzanude and subsequently hydrolysing the resulting complex under basic con- 
ditions to produce 2-methyl-3-(p-fluorobenzoyl)-6-chloroindole. 

29. A process as claimed in claim 28 wherein the acylation is effected in the 
presence of phosphorus oxychloridei thionyl chloride, or phosgene. 

30. A process as claimed in claim 28 or claim 29 wherein the said hydrolysis is 
effected under the conditions defined in any of claims 11 to 16. 

31. A process for preparing the compound of formula II and salts and esters 
thereof (as defined in claim 1) substantially as herein described. 

32. A process for preparing the compound of formula II and salts and esters 
thereof (as defined in claim 1) substantially as herein described with reference to 
Example 1. 

33. A process for preparing the compound of foxmula III (as defined in rlaim 
3) substantially as heiexn described. 

34. A process for preparing the compound of formula III (as defined in claim 
3) substantially as herein described with reference to Example 2. 

35. The compound of formula 11 and salts and esters thereof (as defined in 
claim 1) wherever prepared by a process as claimed in any of claims 5—26, 31 or 32. 

36. The compound of formula II (as defined in claim 3) whenever prepared by 
a process as claimed in any of claims 27—30, 33 or 34. 

37. Pharmaceutical compositions comprising, as active ingredient, the com- 
pound of fonnula II (as defined in claim 1) and/or a physiologically acceptable base 
salt or esters thereof, together with at least one pharmaceutical carrier or excipient 

38. Pharmaceutical compositions comprising as active ingredient^ tiie compound 
of formula III (as defined in claim 3) togedier with at least one pharmaceutical carrier 
or excipient 

39. Compositions as claimed in claim 37 or daim 38 presented in a fonn suit- 
able for oral, transcutaneous, rectal, or topical administration. 

40. Compositions as claimed in any of claims 37 to 39 in the form of injectable 
solutions, injectable suspensions, tablets, coated tablets, capsules, suppositories, oint- 
ments, creams or powders for topical application. 

41. Compositions as claimed in daim 37 substantially as herein described 

For tile Applicants, 
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